EP 1353 111 A2

Europdisches Patentamt
European Patent Office

(19) g)

Office européen des brevets

(11) EP 1 353 111 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
15.10.2003 Bulletin 2003/42

(21) Application number: 03075699.3

(22) Date of filing: 11.03.2003

(51) Intcl.”. F16P 3/12

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 12.04.2002 IT RE20020030

(71) Applicant: Grasselli, Giorgio
42020 Albinea (Emilia) (IT)

(72) Inventors:

¢ Grasselli, Giorgio

42020 Albinea (Reggio Emilia) (IT)
¢ Santini, Stefano

42100 Reggio Emilia (IT)

(74) Representative: Corradini, Corrado et al

Studio Ing. C. CORRADINI & C. S.r.l.
4, Via Dante Alighieri
42100 Reggio Emilia (IT)

(54) Improved safety system for machine tools

(57)  Safety system for a manufacturing machine
provided with at least one tool which can injure the op-
erator (7), comprising a pair of gloves (8) to be worn by
the operator and provided with an outer surface of die-
lectric material and an electrically conductive inner sur-
face; an alarm signal generator connected to said con-
ductive inner surface; a processor unit (15) connected
to the metal machine members and to said at least one
tool via a safety circuit arranged to sense said alarm sig-

nal when the operator (7) cuts one of said gloves (8) on
coming into contact with one of the mechanical mem-
bers of the machine, said processor unit (15) being pro-
vided with means for interrupting machine operation on
sensing said alarm signal, in which said alarm signal is
an alternating current signal the intensity of which is es-
tablished by said processor unit (15) on the basis at least
of the physical characteristics of the operator as meas-
ured by a suitable circuit for determining at least these
characteristics.
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Description

[0001] Thisinvention relates to safety devices provid-
ed in manufacturing machines to safeguard operator
safety.

[0002] In particular, the safety system of the invention
is applicable to any type of manufacturing machine hav-
ing at least one moving member or tool with which the
operator can accidentally come into contact. Manufac-
turing machines are generally provided with systems
ensuring operator safety.

[0003] These systems can be either mechanical or
electrical.

[0004] Electrical systems are those currently most
used as they generally have a shorter intervention time
than similar mechanical devices.

[0005] A safety system of electrical type, applied to a
manufacturing machine, is fully described in patent ap-
plication No. RE93U000060 in the name of the same
applicant.

[0006] Specifically, said patent application describes
an electrical safety system applied to a flaying machine.
[0007] Said known safety system, for a detailed de-
scription of which reference should be made to said pat-
ent application, is substantially based on sensing a volt-
age variation caused by the passage of a direct current
through the operator's body when he comes into elec-
trical contact with the tool.

[0008] Ithas beenfound during the use of said system
that it is influenced by the electro-physical characteris-
tics of the operator, i.e. substantially by his electrical
conductivity, which varies considerably while he is work-
ing, and by the conditions of the environment in which
the machine operates. In this respect, when the ma-
chine operates in a very humid environment the intensity
of said direct current signal is influenced by the parasite
impedance of the machine towards earth. This causes
variations in the intervention threshold of the safety sys-
tem, causing it to intervene unnecessarily or untimely.
[0009] The object of this invention is to overcome the
stated drawbacks within the context of a solution of sim-
ple construction and of safe and reliable operation.
[0010] The invention attains said object by providing
a safety system, to be associated with manufacturing
machines provided with at least one tool able to injure
the operator, which is notinfluenced by the electro-phys-
ical characteristics of the operator, and of which the op-
eration is independent of the environmental conditions
in which the machine operates.

[0011] Specifically, the safety system of the invention
comprises a pair of gloves to be worn by the operator
and provided with an outer surface of dielectric material
and an electrically conductive inner surface, an alarm
signal generator connected to said conductive inner sur-
face, a processor unit connected to the metal machine
members and to said at least one tool via a safety circuit
arranged to sense said alarm signal when the operator
cuts one of said gloves on coming into contact with one
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of the mechanical members or with one of the tools of
the machine, said processor unit being provided with
means for interrupting machine operation on sensing
said alarm signal, said signal being an alternating cur-
rent signal the intensity of which is established by said
processor unit on the basis at least of the physical char-
acteristics of the operator as measured by a suitable cir-
cuit for determining at least these characteristics.
[0012] Said circuit for determining the physical char-
acteristics of the operator comprises at least one gen-
erator of a second signal, namely a signal indicative of
the presence of the operator and of his electro-physical
characteristics.

[0013] Said second generator is connected to the op-
erator's gloves and to said processor unit, an adapter
circuit preferably being interposed. In a preferred em-
bodiment the two gloves worn by the operator are con-
nected together via a capacitor, one terminal of which is
connected to an adder device provided to add (or mod-
ulate) the alarm signal to the signal indicative of the
physical characteristics of the operator, and of which the
other terminal is connected to the processor unit, there
being interposed at least one adapter circuit for the
alarm signal and at least one adapter circuit for the sig-
nal indicative of the operator characteristics. In addition
between said adder and at least the alarm signal gen-
erator suitable means are inserted to regulate the inten-
sity of said signals. Said means preferably comprise po-
tentiometers electrically connected to the processor
unit, by which the processor unit regulates the intensity
of said signal.

[0014] Those characteristics of the invention which
enable said objects to be attained are defined in the
claims.

[0015] The safety system of the invention is described
hereinafter with the aid of the accompanying drawings,
in an embodiment for application to a flaying machine,
it being apparent however that the application of the in-
vention is not limited to this type of machine.

[0016] Figure 1 is a schematic representation of the
safety system of the invention applied to a flaying ma-
chine.

[0017] Figure 2 is a block diagram of a first circuit with
which the system of the invention is provided.

[0018] Figure 3 is a block diagram of a second circuit
with which the system of the invention is provided.
[0019] Figure 4 shows the gloves which must be worn
by the operator during the use of the machine.

[0020] Figure 1 shows a usual flaying machine 1 pro-
vided with a toothed roller 2 rotated by the electric motor
3 via the toothed belt 4.

[0021] The roller 2 drags a piece of meat 6, held man-
ually by the operator 7, to subject it to the action of a
fixed blade 5 able to interact with the piece of meat 6 to
separate the skin from the flesh of the meat.

[0022] The task of the operator 7 is to urge the piece
of meat 6 against the roller 2, his hands hence operating
in proximity to the roller 2 and blade 5.
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[0023] As can be seen from the figures, for correct op-
eration of the system the operator 7 must wear a pair of
dielectric gloves 8, shown in Figure 4, preferably provid-
ed with a metal or otherwise electrically conductive inner
surface 41.

[0024] The conductive internal parts of the gloves 8
worn by the operator 7 are connected electrically togeth-
er via a capacitor 9, which in the illustrated embodiment
has a capacitance of 1 uF. The terminal 90 of the capac-
itor is connected to an adder device 10 for adding to-
gether the voltage signals of an alternating voltage sig-
nal generator 11 and a direct voltage signal generator
12. Between each of said signal generators 11 and 12
and the adder device 10, means are inserted for regu-
lating the intensity of the signals generated by each of
the generators. Said means comprise, in the illustrated
embodiment, digital potentiometers 13 and 14, which
enable the intensity of the voltage signals generated by
the respective generator 11 and 12 to be regulated.
[0025] Specifically, the signal generator 11 generates
an alternating voltage signal at 8 kHz, said alarm signal,
the purpose of which is to indicate the presence of a
situation dangerous for the operator, while the signal
generator 12 generates a direct voltage signal at 5 V,
the purpose of which is to verify the presence of the op-
erator, and his electro-physical characteristics as will be
clarified hereinafter.

[0026] The intensity of said signals is regulated by a
processor unit 15 electrically connected to said digital
potentiometers 13 and 14, and connected to the termi-
nal 91 of the capacitor 9 by way of suitable signal adapt-
er circuits 16 and 17, described in detail hereinafter.
[0027] The purpose of the adapter circuit 16 is to
measure the direct current signal generated by the sig-
nal generator 12, which is indicative of the presence of
the operator in his working position and is able to meas-
ure his electro-physical characteristics, i.e. basically his
conductivity. This circuit comprises two identical circuits
16' and 16" in parallel, each of which consists of an im-
pedance adapter device 160, a low pass filter 161, and
a peak sensor 162. It should be noted that the presence
of the two identical circuits 16" and 16" is due to the fact
that the conductivity of the operator varies considerably
while he works, hence below a certain voltage value the
signal is measured by the circuit 16', whereas above
said predetermined value it is measured by the circuit
16".

[0028] The purpose of the adapter circuit 17 is to in-
dicate the presence of the alarm signal to the processor
unit 15. This circuit comprises a signal adapter device
170, a band pass filter 171 and a peak rectifier 172.
[0029] Intheillustrated example the processor unit 15
is a microcontroller produced by the HITACHI Company
with the identification symbol HD64F3337. Said proces-
sor unit is connected to a safety circuit 18, itself electri-
cally connected to all the metal parts of the machine 1,
by means of which the processor unit senses the alarm
signal indicative of the fact that the operator has cut one
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of the dielectric gloves he wears while working.

[0030] Said safety circuit 18 comprises an impedance
adapter 180, a band pass filter 181 and a peak rectifier
182.

[0031] The processor unit 15 also performs the task
of interrupting machine operation on sensing the said
alarm signal. For this purpose it is connected to the drive
motor of the roller 2 by way of two switches 19 and 20,
which control the movement of the roller 2 in one and
the other direction.

[0032] The operation of the safety system with which
the invention is provided is described hereinafter with
the aid of the accompanying figures.

[0033] As already stated, the operation of the safety
system of the invention requires the user to wear a pair
of gloves 8 having at least the outer surface formed of
dielectric material, and preferably but not necessarily
the inner surface, that in contact with the skin of the
hands, formed of conductive material.

[0034] After the operator has put on the gloves he
presses the machine start button.

[0035] The direct current signal generator generates
a signal of value 5V, which is modulated by the adder
device 10 with the alternating current signal generated
by the generator 11. The alternating component of the
modulated signal is available at the internal conductive
part of both the gloves of the operator via the capacitor
9, and is measured by the processor unit 15 via the
adapter circuit 17. Instead the direct current component
through the operator's body, having its passage blocked
by the capacitor 9, is available to the processor unit 15
via the adapter circuit 16.

[0036] The processor unit 15 hence senses separate-
ly the presence of the alarm signal and of the direct volt-
age signal which is indicative of the presence of the op-
erator, its intensity being indicative of the electrical con-
ductivity of the operator. On the basis of the intensity of
the measured values of both the signals, the processor
unit 15 regulates the two digital potentiometers 13 and
14 such as to maintain these values at an optimum level
for measurement as a function of the electro-physical
characteristics of the operator.

[0037] If the operator cuts one of the gloves while
working, the alarm signal is sensed by the processor unit
via said safety circuit.

[0038] When the processor unit senses said alarm
signal. before halting the machine it causes the motor 3
to rotate in the reverse direction so that if the operator
has remained gripped by the roller he can disengage
himself from it.

[0039] It should be noted that as the alternating cur-
rent alarm signal and the safety circuit are isolated from
earth, the sensing of the alarm signal is not influenced
by parasite impedances between the machine casing
and earth.

[0040] Finally, it should be noted that although the cir-
cuits are shown as separate circuits, in certain embod-
iments of the invention they can be integrated into a sin-
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gle circuit supported by a single electronic card.

Claims

A safety system for a manufacturing machine pro-
vided with at least one tool which can injure the op-
erator, comprising:

- apair of gloves to be worn by the operator and
provided with an outer surface of dielectric ma-
terial and an electrically conductive inner sur-
face,

- an alarm signal generator connected to said
conductive inner surface,

- a processor unit connected to the metal ma-
chine members and to said at least one tool via
a safety circuit arranged to sense said alarm
signal when the operator cuts one of said
gloves on coming into contact with one of the
mechanical members of the machine, said
processor unit being provided with means for
interrupting machine operation on sensing said
alarm signal,

characterised in that said alarm signal is an alter-
nating current signal the intensity of which is estab-
lished by said processor unit on the basis at least
of the physical characteristics of the operator as
measured by a suitable circuit for determining at
least these characteristics.

A system as claimed in claim 1, characterised in
that said signal generator generates a voltage
wave at a frequency between 2 and 40 kHz.

A system as claimed in claim 1, characterised in
that said circuit for measuring the operator charac-
teristics comprises at least one second signal gen-
erator connected to the operator's gloves and a cir-
cuit for sensing said second signal connected to
said processor unit.

A system as claimed in claim 3, characterised in
that said second signal is a direct current signal be-
tween 0 and +15 V.

A system as claimed in claim 1, characterised in
that downstream of said signal generator there is
interposed at least one means for regulating the in-
tensity of the at least one alarm signal.

A system as claimed in claim 5, characterised in
that said at least one means is a potentiometer con-
nected to and controlled by said processor unit, to
regulate the intensity of the at least one alarm sig-
nal.
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7.

10.

1.

12.

13.

14.

15.

16.

17.

18.

A system as claimed in claim 3, characterised in
that downstream of said second signal generator
there is positioned at least one means for regulating
the intensity of the at least one signal indicative of
the electro-physical characteristics of the operator.

A system as claimed in claim 7, characterised in
that said at least one means is a potentiometer con-
nected to and controlled by said processor unit, to
regulate the intensity of the at least one signal in-
dicative of the electro-physical characteristics of the
operator.

A system as claimed in claim 1, characterised in
that said gloves are connected together by an im-
pedance.

A system as claimed in claim 5, characterised in
that said impedance is a capacitor.

A system as claimed in claim 4, characterised in
that said capacitor has a capacitance between 100
nF and 3 pF.

A system as claimed in claim 1, characterised in
that said alternating current alarm signal and said
signal indicative of the physical characteristics of
the operator are modulated by a suitable adder de-
vice.

A system as claimed in claim 12, characterised in
that said adder device is connected to one of the
terminals of said impedance, the other terminal be-
ing connected to the processor unit via an adapter
circuit for measuring the intensity of the alarm signal
and at least one adapter circuit for measuring the
intensity of the signal indicative of the physical char-
acteristics of the operator.

A system as claimed in claim 13, characterised in
that said adapter circuit for measuring the intensity
of the signal indicative of the physical characteris-
tics of the operator comprises an impedance adapt-
er device, a low pass filter and a peak sensor.

A system as claimed in claim 13, characterised in
that said adapter circuit for measuring the intensity
of the alarm signal comprises a signal adapter de-
vice, a band pass filter, and a peak rectifier.

A system as claimed in claim 1, characterised in
that said processor unit is a microcontroller.

A system as claimed in claim 1, characterised in
that said safety circuit comprises an impedance

adapter, a band pass filter and a peak rectifier.

A system as claimed in claim 1, characterised in
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that said means for interrupting the machine oper-
ation are two controlled switches or relays.
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